136
that had more than 30 wildtype founders. If multiple nearby locations were combined to produce 137 a strain, the GPS location in Table 1 represents the GPS centroid of the sites that contributed the 138 mosquitoes. Individual oviposition cup locations and life stages tested are provided in S1 File. 139 Eggs were produced using standard rearing methods [15] . Colony strains were provided 2-10 140 blood-meals on weekly intervals to collect F1 eggs using warmed bovine blood. If feeding was 141 poor, warmed blood was spiked with 1mM ATP as a phagostimulant. Bovine blood for mosquito 142 feeding was purchased by the USDA under a contract with a local, licensed abattoir. Blood was 143 collected during normal operations of the abattoir from the waste stream after animal slaughter.
144
Under CFR9, Parts 1-3, tissues, including blood, collected from dead livestock intended as food 145 are exempt from IACUC regulation. 146 Aedes aegypti strains from St. Augustine, Clearwater, and Vero Beach, FL were provided 147 as F1 eggs produced at Anastasia Mosquito Control District, Pinellas County Mosquito Control, 148 and the Florida Medical Entomology Laboratory, respectively. genotype by the total number tested from each area. South Wynwood and central Little River were much more susceptible (Fig 3) . Manatee County 237 also had a range of RRs. The Anna Maria Island strain, collected from a densely populated 238 barrier island, had a higher RR than nearby strains from Palmetto or Cortez (Fig 1 and Table 3 ).
239
We also observed this same trend in Lee County but did not observe universal variation in RR. Ae. albopictus eggs were collected in conjunction with Ae. aegypti eggs. Ae. albopictus strains 245 reared were also subjected to topical application along with the Ae. aegypti counterparts from the 246 same locations (Fig 1, in blue) . In the Ae. albopictus strains we tested, only slight resistance to Examination of kdr alleles in Ae. aegypti strains from 62 locations showed a range of 258 genotypes (Fig 2 and Fig 3) . We observed that most strains were fixed or nearly fixed for the 259 F1534C SNP. For many strains, more than 95% of the tested mosquitoes were homozygous for (Fig 3) . Select strains from Lee and Collier counties in southwest Florida also were above 75% 293 1016II (Fig 2) .
240

294
As with RR, in several counties we observed large differences in allele frequency from 295 one part of the county to another. In Lee County (Fig 2) , an inland strain from Alva had a 296 relatively low level 1016II frequency (20%) while four strains from near the Gulf Coast all had 297 1016II frequencies of greater than 55%. This variation was also observed at much closer scale 298 between strains in neighboring cities. The Manatee County Anna Maria Island strain had a much 299 higher 1016II allele frequency than nearby strains from Palmetto or Longboat Key (Fig 2) . While 300 overall IICC frequencies were high in Pasco County, we did find variation at the neighborhood 301 level in south Pasco County, where a strain with 75% 1016II was found just blocks from a strain 302 with 30% 1016II (Fig 2) . In Miami-Dade, we were able to test four strains from Wynwood and 303 three from Little River collected during the 2016 Zika response (Fig 3) . Again, we observed 304 variations in the levels of 1016II within each neighborhood. North Wynwood was slightly more 305 than 25% IICC while south Wynwood was nearly 50%. In Little River, the four strains ranged 306 from 20 to 60%. Just across the water from Wynwood, the Miami Beach strain was greater than 307 90% IICC.
308
Correlating kdr genotype with resistance ratio 309 We regularly observed only six genotypes in the field ( 
324
Comparison of RR to other genotypes did not indicate a strong correlation (not shown). area.
398
This study shows that permethrin resistance is widely present in variable intensity in Ae. 399 aegypti throughout Florida. This variability points to the need to include resistance testing as part 400 of an IVM plan as well as examine resistance in more than one location. But how do we use this 401 resistance information to improve vector control? Clearly, the strain of Ae. aegypti in Miami
402
Beach is very different from nearby Wynwood and would likely call for different treatment 403 strategies. A treatment with permethrin would likely have much less effect in Miami Beach in 404 comparison to other less resistant locations.
405
Our study also points to the value of a collaborative approach from motivated 406 stakeholders to develop resistance information. The state of Florida began regular conferences to 407 bring together vector control districts, researchers, and public health resources months before the 408 first locally transmitted case of Zika was reported in 2016. Like the CDC response in Puerto
409
Rico, development of resistance information was an early and ongoing part of this process. The 410 dataset in this study represents the result of thousands of hours of effort from vector control 411 districts, vector control contractors, the state of Florida, and the federal government to produce 412 operationally useful resistance information to protect public health and improve the efficacy of 413 control operations. However, even with these efforts, this study is very limited in scope. We 414 examined only permethrin resistance and although the literature shows the patterns we observed 415 would likely be applicable to other pyrethroids [11, 15] , work to define statewide patterns of 416 resistance to synergized products or organophosphates still needs to be addressed.
417
10% bifenthrin wp on mosquitoes, and community acceptance, in eastern Thailand. 
